1 0 1 colonized with P. aeruginosa and treated with µA cathodal DC resulted pathogen-free ulcers 1 0 2 within days of treatment 16 . Additional studies revealed that delivery of current through carbon-1 0 3 filled electrodes to microorganisms in intact human skin at 75 and 100 µA resulted in 1 0 4 bactericidal effects at 4 and 24 hours, beneath the positive electrode 24 . We selected P. To minimize the risk of pH or temperature fluctuations, while selecting an effective 1 0 8 current range, we elected to administer 75, 125, or175 µA DC to cells, as that doses of 75-200 1 0 9 µA have bactericidal effects. Based on a study performed at the Mayo Clinic, the deployment of 1 1 8 allowed for a more clear observation of the bacterial response to current in terms of their 1 1 9 chemotactic behavior. When the bacteria were observed microscopically in the prepared 1 2 0 solution, they exhibited a high level of free motility. Previous studies have shown that a minimum inhibitory concentration (MIC) of 0.31% 1 2 2 Acetic Acid to be an effective treatment against a multitude of pathogens tested, including MDR 1 2 3 strains of E. coli and P. aeruginosa 19 . This same concentration of AA was also found to be 1 2 4 effective in inhibiting biofilm formation 19 . Therefore, we chose to us 0.31% as the chemical Electrotaxis and chemotaxis have been largely been studied separately due to the 1 2 7 complications in designing simultaneous chemical mixing and electrical field gradients in a test impact of electric fields as well as controlled chemical gradients, although still challenging 1 3 0 for practical application in a wound dressing 14 . Therefore, we elected to use a single uniform 1 3 1 concentration of AA in combination with the application of various currents. redistributing the cells in filtered deionized water, the process was repeated 2 times. The cells 1 3 8 7 were subsequently diluted with filtered deionized water and injected into the microfluidic device 1 3 9 for viewing. The above procedure was also followed for the culturing of the cells for the 1 4 0 electroceutical experiments, except 6.9 µL of 45% Acetic Acid was added to 993.1 µL of the 1 4 1 bacterial solution to achieve the 0.31% AA concentration prior to injection into the microfluidic quantitative data were presented as the mean value±standard deviation. Student's t-test was 1 7 0 applied to compare two distinct groups. P value <0.05 was considered to be statistically Both E. coli and P. aeruginosa experience a reduction in cellular speed (Figure 2A, B) 1 8 1 and an increase in the forward migration index (FMI) in response to the application of DC, along 1 8 2 the chemotactic gradient plotted on the y-axis ( Figure 2C ). There is also a significant increase in 1 8 3 directness with current application (Figure 4A, B) , relative to the baseline (0 mA). Resulting 1 8 4 average cellular speeds for E. coli were 9.7 ± 0.5 µm/s, 5.0 ± 0.4 µm/s, 6.0 ± 0.4 µm/s, and 4.6 ± 1 8 5 1 0 0.3 µm/s for 0 mA, 0.07 mA, 0.125 mA, and and 0.175 mA DC, respectively ( Figure 3C ).
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Resulting average cellular speeds for P. aeruginosa were 44 ± 3 µm/s, 34 ± 2 µm/s, 40 ± 2 µm/s, 1 8 7 and 75 ± 3 µm/s for 0 mA, 0.07 mA, 0.125 mA, and 0.175 mA DC, respectively ( Figure 3D ). Differences in the response to current between E. coli and P. aeruginosa, as measured by in the 1 8 9 change cellular speed, likely reflects differences in their motility and chemo/electrotactic sensing 1 9 0 systems 32 . This may help to explain why there is an increase in cellular speed in P. aeruginosa at 1 9 1 0.175 mA (relative to baseline), while the application of any current reduces E. coli cellular 1 9 2 speed. However, 0.07 and 0.125 mA currents reduced the motility of both organisms, indicating 1 9 3 that there may be an optimal range of current that will predictably and consistently impact 1 9 4 several pathogenic bacterial species. and P. aeruginosa in response to the application of current is plotted in panel C. Results denote 2 1 5 increased migration along the electrotactic gradient (y axis) with the application of current 2 1 6 (relative to 0 mA baseline). Both species experience a reduction in their FMI (Figure 4 ), average cellular speed 2 1 9 (Figure 3 A, B) , and directness (Figure 3 C, D) with the introduction of 0.31 % AA alone, 2 2 0 relative to baseline (no AA). These results indicate that treatment with AA significantly impairs 2 2 1 bacterial motility, even when used alone. Furthermore, treatment with AA has equivalent effects 2 2 2
